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FINAL TEST PROCEDURE MICRO-COMIL 60 SERIES 


A. Transmitter Alignment 
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A. Equipment 


MICRO-COM L 60 Transceiver 

HP 410 DC VTVM 

DC Power Supply with Ammeter 13.6 VDC 15 Amps DC 

VOM Simpson 360 (Digital) 

AC VTVM 

Audio Oscillator 

Mic matching network 

25-60 MHZ Thruline Wattmeter, 30 db Power Pad 
9. Spectrum Analyzer 

19. Deviation Meter* 

li. Frequency Counter* 

12. Small Blade Tuning Tool and Hex Tuning Tool 

t3" Tune-Up Crystal 

14. Band Reject Filter 

15.) PTT Switch 
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*Can be replaced with Cushman or similar equipment 
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A.1l. Preset potentiometer R335(MCL 61) 6r R501A,B,C,D(MCL-64) at 
3/4 open position. 

A.2. Preset coil cores according to Graph I, Figure 5 and 
P.A. Deck capacitors according to Graph II, Figure 7. 
Preset C366A to the 4 capacity position. 


Be Insert tune-up crystal in Fl position. Use a crystal nearest 


the average crystal frequency. 


Cy Insert External power connector and set Power Supply (#3) to 
13.6 VDC as indicated on VOM (#4). 


D.. Insert external antenna connector and connect Spectrum Analyzer 


(#9) to pad (#8) through Band Reject Filter (#14). 


1 Insert external PTT connector (#16). 

i ie Insert mic matching network (#7). 

G. On 4 channel models, set frequency selector to Fl. 
Hy Turn on radio with ON/OFF VOlume Switch. 


Tune-up Procedure (Refer to Figure #2). 
A.1l. Connect DC VTVM (#2) between P5 (+) and M3 (-). 


A.2. Key transmitter with the external PTT. Listen for relays to 
click then proceed to next step. 


B. Key transmitter with the external PTT and tune L314 and L312 
for maximum: reading on DC VTVM #2. 


a Connect DC VTVM (#2) between P2 (+) and M4 (-). 


D: Tune L311 for maximum reading on DC VTVM. Power should be 
readable on Wattmeter (#8) at this time. Repeat Step B. 


oe Peak power output with L310,L308 and L304. Set the core of | 
L306 at the top of the form. 


F. Tune C110, C108, C107 and C105 for maximum power output on 
Wattmeter (#8). If C110 is completely tight, turn the core 
of L306 down into the form slightly and retune C110. Repeat. 


G. Repeat Steps Al, B, C, D, E and F. 
Hi. Set the Spectrum Analyzer (#9) and Band Reject Filter (#14) 


for maximum carrier indication on the 0 db reference line. 
Attenuate the carrier with the Band Reject Filter (#14) a 


minimum of 30 db. Check for 2nd harmonic level on the Spectrum . 
Analyzer. The second harmonic should be greater than 61 db down. 
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I. Check input current to the transceiver on the DC Power 
Supply (#3). This level should not exceed 12 amps. 


J. Connect the Counter (#11) to the output of the Pad (#8) 
and set the warp control C335 for the nominal crystal 
frequency. . 


K. Connect Audio Signal Generator to the mike connector input 
using the appropriate matching network (#7), key transmitter 
and set the Audio Signal Generator (#6) for 1 KHz tone and 
150 mv AC as indicated on the AC VTVM (#5). 


L. Connect the Deviation Meter (#10) to the Pad (#8) and’ 
adjust the deviation, adjust R335 for + KHz deviation 
aS measured on the Deviation Meter. 


M. Check modulation sensitivity by reducing the Audio Generator 
Output until the deviation is +3.0 KHz. Measure the Audio 
Generator Input Voltage on the AC VTVM. This level should 
be less than 20 mv AC. 


N. Four Channel Models Only 


With C336B,C,D preset to the capacity position, verify that 
full output power is available on all crystalled channels. 

If it is not, slight readjustment (less than one LUN) OF ascL4a: 
L312, L311 or L310 may be necessary. Reconnect the counter (#11) 
to the pad (#8) and check all warp controls with their associated 
crystals. All positions should be capable of being warped on 
frequency and +500 Hz of frequency. Repeat Step K and monitor 
with Deviation Meter (#10). Adjust deviation on each channel 
with the associated R501 control. Note that R501A,B,C and D 
interact and this procedure must be repeated at least three 
times to assure that the deviation on all channels will be equal. 


Table of Performance Limits 


PARAMETER MIN TYP MAX UNITS 

M3 25 320 3.5 VDC 

M4 iha@) ihe Js) 220 VDC 
Tx Power Output . 60 65 90 Watts 
Mic mod sens aera 15.0 BORO mv 
Deviation --- --- #330520 KHz 
Tx freq. error wo +20.0 +250.0 Hz 
Tx freq. error W/ i 


ue KHz Dev. --- we 500 Hz 
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B. Receiver Alignment 


I., Test Set-Up 


A. Equipment 
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MICRO-COM L60 Transceiver 
VHF-FM Signal Generator* 
AC VTVM 

DC Power Supply 

DC VTVM or VOM 


VOM - Simpson 360 (Digital) 


Hex Tuning Tool 

Small Blade Tuning Tool 
10.7 MHz Oscillator 
Frequency Counter* 
Sub-Audible Tone Generator 
Tune-Up Crystal 

Audio Oscilloscope 

3.2 ohm Speaker Load 


Sinad Meter or Distortion Meter with 1000 Hz Band 


Elimination Filter 


*Can be replaced with Cushman or similar equipment 
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B. Test Interconnection Diagram 
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@ Preset Conditions 
3 
A. Set DC Input Voltage at 13.8 VDC as measured on #6 DC VOM. 
B. Insert tune-up crystal. Tune-up on crystal nearest the center 
of the receive frequencies to be used. 
st . 
= Set VHF-FM Signal Generator #2 to tune-up crystal frequency 
a measured on the Frequency Counter #10 and output attenuator 
7 to -130 dbm (Zero output). 
= 
D. 1. Set squelch control (R402) fully CW. 
2. On tone units, set tone monitor switch to monitor position, 
or underground microphone hangup button. 
(2) 
2 Set ON-OFF Volume Control (R403 to Off) fully CCW. In 4 channel 
= models, set Channel Selector to tune-up channel. 


F. Preset coil. cores per Graph II, Figure .6- 


Tune-Up Procedure (Refer To Figure #1) 


A. Connect AC VTVM (#3) across the speaker load and adjust the 
ON-OFF Volume Control for a readable output level on the audio 
output AC VTIVM #3 on the 1V scale. ad 


B. Connect DC VTVM (#5) between Ag and ground; and adjust L209 
(detector coil) for a 3.4 VDC on DC VTVM(#5) by feeding a 
strong 10.7 MHz signal into the area of L311 as indicated 
on the receiver tuning chart. Ag voltage should measure 3.4 VDC 
as indicated on the DC VTVM meter #5. Remove 10.7 MHz signal. 


Increase the output of signal generator #2 set for 2 KHz tone 
and 3 KHz deviation. Observe meter #16 and increase signal 
generator output for 6 db sinad. 


Adjust L204, L203,'L202, L205 and 221) for best 127 db sinace 
Constantly reduce signal generator #2 output for 12 db sinad on 
meter #16. 


Increase signal generator #2 to 1000uv and turn volume control 
R403 to full level. AC VTVM #3 should exceed 3.6V AC. 


Remove modulation from signal generator #2 and set it to -130 
dbm signal level. Set AC VTVM #3 to 1V scale and use volume 
control to set voltage on AC VTVM #3 to 1.0V AC. Increase 

Signal generator #2 until AC VTVM #3 reads 0.1V AC. This 20 db 
quieting level should be less than 0.5uv and typically 0.4uv. 


Reduce the output of signal generator #2 to -130 dbm and set 
squelch control R402 to threshold just quieting receiver noise. ex 
Increase signal generator level #2 until noise appears. This 
is threshold squelch level and should be less than 0.3uv. 
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H. Turn the squelch control R402 fully counter-clockwise and 
increase the signal generator level until squelch opens again. 
This is tight squelch and should be less than 1.0lVv. 


IV. Table of Performance Limits 


PARAMETER MIN TYP MAX UNITS 
2 Ag 392 Bia4 3H VDC 
a 12 db Sinad 0.25 0.85 Lv 
Ee 20 dbo --- 0.35 0.5 Liv 
ei Threshold Squelch --- 0.20 0.30 Uv 
Tight Squelch 0.4 OES) a i 9 Uv 


Audio Output 1 KHz Tone 
3 KHz Dev. SaaS 
Noise Output 225 


C. Specifications and other data pertinent to MICRO-COM L 60 
I. Specifications 
a. Drawing #304-111 


b. Drawing #304-110 
c. Drawing #304-109 
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FIGURE 4 
RECEIVER TUNING POINTS 
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“PARTS LIST 


G& C116 


@ LOCATION 
RESISTORS ~ 
R101 
R102 
R103 
CAPACITORS 
CLoOL 
C102 
C103 A Range 
C103 B Range 
C103 C Range 
C104 
C105 A Range 
C105 B Range 
C105 C Range 
C106 A Range 
C106 B Range 
C106 C Range 
C107 A Range 
C107 B Range 

GS C107 C Range 
C108 A Range 
C108 B Range 
C108 C Range 
C109 A Range 
C109 B Range 
C109 C Range 
C110 A Range 
C110 B Range 
C110 C Range 
Ciid 
Cl12 A Range 
C112 B Range 
C112 C Range 
C113 A Range 
C113 B Range 
C113 C Range 
C1l4 A Range 
C114 B Range 
C114 C Range 
C115 A Range 
C115 B Range 
C115 C Range 
C116 A Range 
C116 B Range 

C Range 


GOWER Sere PS Ay DECK 


DESCRIPTION 


(all resistors are 4W 5% unless otherwise specified) 


1K 
1K 
15 ohm 


22uf 16V 85D Elect 

-O5Uf 948-2, 25V (BC25 CD 

180pf 5% 500V DM-15 silver mica 
150pf 5% 500V DM-15 silver mica 
120pf 5% 500V DM-15. silver mica 
-O5mf+8=2 25V BC25 CD 

lOvF 35V Type U Elect 

lOvE 35V Type U Elect 

not used 

55-300pf EL427P trim mica 
55-300pf EL427P trim mica 

75p£ DM-15 silver mica 

55-300pf EL427P trim mica 
55-300pf EL427P trim mica 

56pf 5% 500V DM15 silver mica 
90-400pf EL429P trim mica 
90-400pf EL429P trim mica 
55-300pf EL427P trim mica 

sD UfetS=—2e25V2BC25 °CD 

<O5uf 48-2 °25V BC25 CD 

250pf 5% 500V silver mica 
90-400pf EL429P trim mica 
55-300pf EL427P trim mica 
55-300pf EL427P trim mica 

not used 

390pf 5% 500V DM-15 silver mica 
300pf 5% 500V DM-15 silver mica 
180pf 5% 500V DM-15 silver mica 
1000pf 500V DM-15 silver mica 
1000pf 500V DM-15 silver mica 
not used 

FOSUretG=2a25VeBC25.CD 

-O5yf +8-2 25V BC25 CD 

1000pf 10% mica 

-O5uf +8-2 25V BC25 CD 

OSU Fo +8=2225V -BC25.CD 

1O00pf 500V DM-15 silver mica 
180pf 5% 500V DM-15 silver mica 
150pf 5% 500V DM-15 silver mica 
27pf 5% 500V DM-15 silver mica 


PART NUMBER 


4704-0102-032 
4704-0102-032 
4704-0150-032 


1513-0221-002 
£501-0503-003 
1504-0181-505 
1504-0151~505 
1504-0121-505 
L501=-0503=003 
1513-0100-006 
1513-0100-006 


1517-0000-007 
1517-0000-007 
1504-0750-505 
1517-0000-007 
1517-0000-007 
1504-0560-505 
1517-0000-008 
1517-0000-008 
1517-0000-007 
150 1-0503-=005 
1501—0503-005 
1504-0251-505 
1517-0000-008 
1517-0000-007 
1517-0000-007 


1504-0191-505 
1504-0301-505 
1504-0181-505 
1504-0102-505 


-1504-0102-505 


1501-0503-003 
1501=0503-003 
1522-0102-002 
1501-0503-003 
1503'=0503-005 
1504-0102-505 
1504-0181-505 
1504-0151-505 
1504-0270-505 


OC Q 
Cl1l7 C Range 
C118 C Range 
Cli9g ¢€ Range 
C120 C Range 
Ci2) CC Range 
Gh22\ tC Range 

DIODES 

CR101 

CR102 
TRANSISTORS 
0101 

RELAYS 

RL10O1 
TRANSFORMERS 
T101 

T102 

COILS 

L101 A Range 
L101 B Range 
L101 C Range 
L102 A Range 
L102 B Range 
L102 C Range 
L103 A Range 
L103 B Range 
L103 C Range 
L104 

L105 

L106 

L107 A Range 
L107 B Range 
L107 C Range 


ESC ON 


30pf 5% 500V 
27pf 5% SOOV 
90-400pf EL429P trim mica 
250pf 5% 500V silver mica 
250pf 5% 500V silver mica 
250pf 5% 500V silver mica 


Sil Rect IN4002 
Sil IN4148 


RF Power 


12V Guar A410-363734-12 


coil assy VSWR 
RF out 


L1T 
oT 
6T 

LL 
oT 
6T 
6T 
6T 
6T 

coil 

coil 

not used 

cee 
OT 
6T 


r 


PART NUMBER 


1504-0300-505 
1504: 0270-505 
1517-0000-008 
1504-0251-505 
1504-0251-505 
1504-0251-505 


4806-0000-004 
4805-1241-200 


4804-3170-904 


4500-3251-900 


1800-3190-16060 
5602-3272-900 


1801-3272=805 
1801-3272-804 
1L801-32727602 
1801-3272-805 
1801-3272-804 
L8Qi-—3272-802 
1L801-3272=-802 
1801-3272-802 
L801-3272-802 
1800-5100-518 
1801-3407-701 


L801-82722805 
1801-3272-804 
i804-3272=802 


